Funding sources and cost
Funding the cost of total joint replacement varies widely across the globe and even within countries, there is variation. In the United Kingdom (UK) for example, funding for a joint replacement is through the National Health Service (NHS) and the cost to the patient is virtually free. A similar situation exists in Canada. There are, however, waiting lists in both countries. In the USA, the situation is different with insurance companies and Medicare for the most part covering the cost of these replacements and Medicaid for those with no insurance coverage.
In Jamaica, the situation is completely different. Only 20% of our population has health insurance (9) and of those with insurance coverage, the insurance companies do not for the most part cover the cost of the implant which is approximately a third of the cost for doing a joint replacement. This therefore means that the majority of patients who present for a joint replacement will have to fund their surgery out of pocket.
The cost of a joint replacement varies from country to country depending on the healthcare system in place. Accurate data are therefore difficult to come by. The quoted mean cost of a primary hip replacement in the USA is in the region of US$32 299 (10) . Although there are no published data on the cost of a joint replacement in Jamaica, estimates of true cost are in the region of JA$1.2-1.5 million. Not very many people can afford this and in many instances, the input of family along with social groups has to be relied upon. The foregoing cost assumes that everything goes well doing the primary surgery. If, however, there are complications, which do arise from time to time, then this cost increases tremendously.
Dislocations can ruin an otherwise successful operation and hence diminish its cost effectiveness. Dislocations will need to be reduced and if unstable, will ultimately need to be revised. Dislocation rates following primary hip replacements vary from 2-4% (11, 12) . Whereas information on hospital cost for other complications is readily available, hospital cost for dislocation after primary total hip arthroplasty is not readily available. Sanchez-Sotelo et al calculated that one or more closed reduction plus revision can increase the hospital cost by as much as 148% of the initial cost (11) .
A fracture around an implant may spell disaster for the patient. These fractures may occur intra-operatively at the time of insertion of the femoral component or postoperatively as a result of trauma, which is rare, or more likely due to aseptic loosening. The mean cost of treating periprosthetic fractures has been calculated at £23 469 per patient [range £615 -£223 000; median £18 031] (13). This wide variation in cost is due to the treatment options available depending on whether the implant is stable or loose. A loose implant will require revision which is a much more costly undertaking.
Bone loss due to osteolysis may eventually lead to, in the case of hip replacement, loosening of both the femoral and acetabular components. On the acetabular side, this may be so extensive as to result ultimately in pelvic discontinuity which is an increasing complication of total hip replacements. Addressing pelvic discontinuity may involve complex reconstructive operations requiring bone grafting and specialized implants. The costs of the custom triflange implant and a trabecular metal cup-cage construct for reconstruction of the acetabulum as a result of pelvic discontinuity was found to be US$12 500 and US$11 250, respectively. This does not include the cost of the implant on the femoral side, hospital costs or, indeed, surgical costs (14) .
Infection is perhaps the most devastating complication that can occur post total joint replacement. The revision rates for infection vary in the literature. Bozic et al (15) noted that 14.8% of their revisions were for infection. The cost for treating infection after a primary hip in the USA is in the region of US$100 000 (16) . Revision for infection in total hip replacement has been estimated to cost 3.6 times the cost for a primary operation (17) . This increased cost is due to the preoperative investigations, the prolonged hospital stay, the cost of prolonged antibiotic therapy, whether intravenously or orally, which may be for as long as six weeks. Oftentimes, infection is dealt with in a two-stage manner. The first stage involves removal of the implant, debridement and curettage and insertion of antibiotic spacers within the joint. After an interval period of up to six weeks, during which antibiotics are given, the second stage is undertaken which involves removal of the spacer and reinsertion of the revision pattern implants. The average cost in France for a single stage revision for sepsis was €31 133 (US$42 185) and €54 098 (US$73 303) for two-stage revision (17) . Here, the cost of treating a patient with an infected hip replacement was reported to be 2.6 times greater than the cost for an aseptic revision and 3.6 times that for a primary arthroplasty (17) .
The average total hip/knee replacement will last 10-15 years. The longevity of an implant is dependent on a number of factors such as activity, weight, gender and age. Once a hip or knee replacement becomes loose, it has to be replaced as loosening has important consequences on the remaining bone stock. Wear particles produced by the respective components including metal, polyethylene, ceramic and cement in those cases where it is used, all incite an inflammatory reaction resulting in the production of inflammatory cytokines which induce osteoclast formation with the net result being destruction of bone. If left untreated, the bone will be weakened to the point of a periprosthetic fracture. Once a fracture has occurred, it adds an entirely different set of problems to the management of the loose implant. It is therefore imperative that revision be conducted in a timely fashion. Revision total hip replacement more often is done in the older population (15) , most of whom are pensioners and therefore can ill afford the cost of revisions.
Revision surgery is more difficult and technically demanding than a primary arthroplasty, with inferior outcomes (1) . Revision also often requires special prostheses much different from the primary implants. These implants are also much more costly. The local cost for revision knee implants alone is in excess of JA$1.3 million dollars. This does not include hospital, surgical and rehabilitation costs, all of which are increased. If the bone stock is deficient, which it often is in revision surgery, then bone graft will be needed and is some cases an allograft of the proximal femur may be required. The cost of a femoral head is currently JA$300 000 and for a proximal femoral allograft, it is well over a million dollars. All these implants and bone grafts have to be imported. The cost of revision surgery is therefore outside the reach of most patients having a primary joint replacement at the moment. While a hip is functioning, most people do not think of planning for revision surgery and so are often caught unprepared financially for a revision. Having had total joint replacements over the years, there are now patients requiring revision who cannot afford to have it done due to severe financial constraints. This often results in periprosthetic fractures which compound the problem and further increase the cost.
As part of the local strategy to decrease the cost of joint replacements, we need to look at different markets from which to source quality implants. Additionally, we need to establish a bone bank where the femoral heads taken at a primary hip replacement can be processed and used for grafting purposes rather than be discarded as is the current practice. A concerted effort is also needed to have more of the population covered by health insurance and lobby the health insurance companies to cover the cost of the implants required in these complex cases.
